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carcinoma migration and could be manipulated to promote 
anti-tumor immune response. The role of macrophages in this 
system is currently investigated.  
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During the past decades, important progress has been made 
in the treatment of cancer. With early detection and more 
effective treatments, cancer has become a curable disease 
for many patients, while for others it could now be 
considered a chronic disease. As a consequence, the number 
of long-term cancer survivors is rapidly increasing, in 
particular among patients treated for Hodgkin’s lymphoma, 
testicular, prostate, colo-rectal, breast cancer or children’s 
leukemia. 
Most of these patients, however, face immediate (mostly 
transient) and long term (mostly irreversible) physical and 
mental side effects: hair loss, changes in body image, 
fatigue, depression, cognitive dysfunction, as well as 
increased risk of cardiovascular disease, bone loss, infertility 
and secondary malignancies. Cancer survivors are also 
confronted with socio-economical consequences of their 
disease, including too often exclusion from insurances, 
mortgages and loss of jobs. 
Most of the current knowledge regarding the long-term side 
effects of cancer and its treatment is based on registry data 
that is missing important treatment details. Clinical trial 
databases on the other hand include treatment and outcome 
data, but often fail to produce very long-term follow-up of 
outcome and late effects because of the high costs of 
conducting such long-term follow-up. 
The European Organisation for Research and Treatment of 
Cancer (EORTC) Survivorship Task Force aims to use and, if 
needed, to complete the impressive EORTC databases 
accumulated over 50 years of conducting cancer clinical 
trials. The goal is to document and analyse how long-term 
outcomes and side effects are associated with cancer 
treatment. With experience in updates of lymphoma and 
leukemia trials, early breast cancer trials are now being 
assessed as well. These studies provide large patient numbers 
(over 6000 patients for the lymphoma studies and over 
10,000 patients for the early breast cancer cohort). For the 
lymphoma trials, the first results on cardiovascular disease 
and secondary malignancies (incidence and mortality) have 
recently been published. The effects of the different 
treatment components on these endpoints have been 
quantified. Additional information will be gathered through a 
number of questionnaires sent to survivors, asking them 
about the impact of cancer diagnosis and treatment on 
relationships (social situation, parenthood), education, work 
and insurance, fatigue, emotional well-being and quality of 
life. To estimate the relative risks compared to the general 
population, a linkage with data of registries from several 
geographic areas is needed. Establishing such a network will 
enable us to quantify the impact of cancer treatment on late 
side effects in absolute terms. 
The information that the EORTC will gather through this 
series of projects is expected to help and guide future 
patients in trading off treatment efficacy and late side 
effects, seen as important costs in surviving cancer. 
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Radiotherapy (RT) planning and delivery for cancer 
management has substantially evolved over the last three 
decades with lately the introduction of intensity modulated 
RT, image-guided RT and stereotactic ablative RT to name a 
few techniques. The evaluation of these ehigh precision 
delivery techniques in routine care and in clinical trials alike 
requires optimal RT quality (RTQA) assurance programs which 
aim at defining the range of acceptable variations and 
importantly developing mechanisms of action for correction 
and prevention of potential variations[1, 2]. RTQA outside a 
clinical trial is defined by all processes that ensure 
consistency of the dose prescription and the safe delivery of 
that prescription with regard to dose to the target and 
critical structures, minimization of the exposure of the RT 
personnel, particularly so the radiation technologists[3]. In the 
framework of clinical trials assessing the efficacy of RT with 
or without a combined modality, RTQA is also necessary to 
avoid the corruption of the study-endpoint[4], as RT variations 
from study protocol decrease the therapeutic effectiveness 
and/or increase the likelihood of radiation-induced 
toxicities[5]. Prospective trials have shown that RTQA 
variations have a significant impact on the primary study 
end-point and could bias the analysis of the trial results[6]. 
Other specific consideration for RTQA in trials includes, but is 
not limited to, education of the accruing sites in RT-trial 
guidelines, promotion of consistency between centers and 
estimation of inter-patient and inter-institutional variations. 
Additionally, global cooperation is essential in the 
environment of common and rare cancers alike, in order to 
be able to create sufficiently large patient data sets within a 
reasonable recruitment period. This cooperation is not 
without issues and recently the need to have harmonized 
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RTQA procedures has been strongly advocated by the Global 
Harmonisation Group[7].  
Ensuring RT compliance with protocol guidelines involves 
however gradually more resources-intensive procedures 
which are also labor intensive and are not cost-neutral. This 
will consequentially have a significant impact on the overall 
study budget. This financial investment is of paramount 
importance, as non-adherence to protocol-specified RT 
requirements in prospective trials is very frequent[8, 9]. The 
European Organisation for the Research and Treatment of 
Cancer (EORTC) Radiation Oncology Group started to 
implement RTQA strategies in the 1980s[10], including on how 
to write a protocol for RT trials[11, 12], defining RTQA 
procedures (such as benchmark case, dummy run and 
complex treatment dosimetry checks)[7], assuring prospective 
individual case review feasibility and implementing an 
electronic data-exchange platform[3].  
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Purpose: The ISOLDE [1] facility at CERN provides a wide 
choice (>1000 different radioisotopes) of mass-separated ion 
beams. These serve a variety of disciplines, including 
radiochemistry, radiobiology and preclinical studies for 
nuclear medicine. Recently the quadruplet of terbium (Tb) 
isotopes covering all modalities of nuclear medicine gained 
considerable interest [2]. 
Materials/Methods: Neutron-deficient lanthanide isotopes 
such as 149,152,155Tb are produced at ISOLDE by 1.4 GeV 
proton induced spallation of tantalum foil targets. The 
radionuclides diffuse out of the 2000 °C hot target and are 
surface or laser ionized, accelerated to 30-60 keV and mass 
separated. Due to the chemical similarity of the lanthanides 
the separated beam is not mono-isotopic but also contains 
isobars of the selected mass plus sidebands of oxide ions 16 
mass units less. Most of these are radioactive with different 
half-lives and a wealth of gamma rays which renders difficult 
a quick on-line assessment of the beam composition by 
gamma ray spectrometry.  
We present a new tool for this purpose, the so called multi-
reflection time-of-flight mass spectrometer (MR-TOF MS) [3] 
which is used at the high-resolution mass spectrometer 
ISOLTRAP [4]. With the support of the spectrometer it is 
possible to analyse the composition of the collected beam 
immediately and vary the production parameters in order to 
enhance even more the purity of the isotope of interest. 
Results: Using ISOLTRAP’s MR-TOF MS the yield and purity of 
the dysprosium beams were successfully optimized on-line. 
To enhance the usable terbium activity, the dysprosium (Dy) 
isobars of the isotopes of interest were laser-ionised and 
collected on a Zn foil, the creation of terbium taking place 
directly in the sample by beta decay. The foils where shipped 
after the implantation to PSI where the preparation of the 
radionuclide pure product took place. 
Conclusion: We will present in this contribution the results 
from terbium collection campaigns taking place in the last 
three years at ISOLDE. The beam analysis capabilities of 
ISOLTRAP will be presented, as well as recent results 
concerning the composition and purity of ISOLDE dysprosium 
beams. 
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